The shear deformation property of two-bar tricot fabrics is analyzed, and the theory for calculating this property is dereloped by using a structural model. A unit structure of the model is constructed of three arcs of front-bar yarn and three arcs of back-bar yarn, and these arcs are stretched under shear deformation. This theory covers the general shear defor mation of fabrics, for example, simple shear deformation, shear deformation under biaxial tensile deformation.
Introduction
Recently, the shear-deformation property of woven fabrics has been studied extensively and been made clear by some researchers as Grosberglll, Niwa and Kawabata 112,37 et . al. On the other hand, the shear property of knitted fabrics, whether it is of weft knitted fabrics or of warp knitted fabrics, remains unstudied owing to their complicated structure.
In this paper, a structure model of warp-knitted fabrics of two-bar tricot is presented and the shear-deformation property of the fabrics is analysed to calculate it from yarn properties. The unit structure of the model is constructed of three arcs for front-bar yarn and three arcs for back-bar yarn. During shear deformation of the fabrics, the curvature of each arc is changed and the slippage of yarn at the cross over point occurs. These phenomena are treated in this theory. However the elongation and the compressive pro perties of the yarn are out of consideration.
Theory
Let us consider the general shear deformation, where shear and tensile deformations are applied simultaneously.
Let us take Xi-axis in wale direction and X2-axis in 
Unit Stuctural Model
The unit structural model used here before the deforma tion cccurs is the same as that in the biaxial tensile theory. [4, 5] That is, the model is composed of a needle loop having two arcs, a sinker loop having an arc and of the crossover region, for each of the front-bar yarn and the back-bar yarn, respectively, as illustrated in Fig. 3 . It is assumed that the planes which contain each arc are parallel to X2-axis.
Structural constants are expressed as follows: Let yol and yo2 be the course spacing and the wale spacing before the deformation occurs. Let D be the yarn diameter and n the number of wales crossed by underlapping.
Then, the arc length of sinker loop, La1f, and the arc lengths of needle loop, La2f and La3f in the front-bar yarn, and those lengths La1b, La2b and Lao in the back-bar yarn, are calculated from the equations [4, 5] as follows, where suffix 1 refers to the sinker loops 2 and 3, to the inside arc and the outside arc of the needle loop, as shown in Fig. 3 . 
Thus, the shapes of all loops and the unit structure with no deformation are defined.
It is assumed that, during shear deformation, arcs in the unit structure are stretched by two external forces P and Q as a built-in beam, as shwon in Fig. 4 , while the crossover region does not deform. Accordingly, tensile force F and shear force S are obtained from the total sum of the components of forces required for straightening six arcs, namely three arcs of the front-bar yarn and three arcs of the back-bar yarn. In this paper, the elongation and the compressive properties of yarn are out of consideration.
For introducing the tensile and compressive proper ties of yarn in the theory, Kawabata's method will be used, by which a deformed process is analyzed by dividing it into two regions, that is, the bending region and the stretching region1s [6] . Following this division, this theory treats the bending region. The compressive property of yarn is intro duced in the stretching region, which will be described in the following paper. 
The dependency of the point of inflexion on K1 is shown in Table 1 . Table 1 Range of Kl to have an inflexion point C. Calculation of forces P and Q For calculating P and Q, forces acting on both ends of an arc, K and w must be determined by solving eqs. 
As above-mentioned, every course of the structure is subjected to two types of deformation, types I and II, as shown in Fig. 9 . Therefore, even if shear or tensile force applied on each unit structure is the same for every course, there is a little difference between forces acting on two unit structures. For instance, when the front-bar yarn is sub jected to type I deformation, the back-bar yarn is to type II deformation. In the actual deformation, the difference may be reduced by yarn slippage at the crossover point. The exact calculation under such slippage is too complicate to solve. For this reason, in this paper, the shear and tensile forces in these two cases were their average values respectively.
Conclusion
The shear deformation property of two-bar tricot fabrics has been analyzed, and the theory for calculating this pro perty has been developed by using a structural model. This theory covers the general shear deformation of the fabrics including simple shear deformation. The theory makes the forces for deforming the fabrics calculable from the forces required for straightening the arcs, while the friction al effect between yarns is taken into consideration, but the elongation and compressive properties of yarns are out of consideration. The effect of them on the fabric property will be discussed in the next paper.
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